The role of noradrenergic tone in the dorsal raphe nucleus of the mouse in the acute behavioral effects of antidepressant drugs.
Serotonin neurons of the dorsal raphe nucleus (DRN) receive dense noradrenergic innervation and are under tonic activation by noradrenergic input. Thus, afferent noradrenergic input to the DRN could modify the antidepressant effects of selective serotonin reuptake inhibitors (SSRIs) by regulating serotonergic transmission. This study investigated whether noradrenergic innervation of the DRN contributes to the acute behavioral effects of different types of antidepressant drugs in the mouse tail suspension test (TST). Noradrenergic terminals in the DRN were destroyed selectively by the local application of 6-hydroxydopamine (6-OHDA). Immunohistochemical analysis confirmed the presence of noradrenergic fibers in the mouse DRN, that 6-OHDA-induced destruction of noradrenergic terminals was confined to the DRN, and serotonergic cell bodies were not affected by 6-OHDA treatment. The antidepressants tested included the SSRIs, fluoxetine and citalopram, and the norepinephrine reuptake inhibitor (NRI) desipramine. The behavioral effects of fluoxetine (20 mg/kg, IP) were blocked by the destruction of noradrenergic terminals. In contrast, pretreatment with 6-OHDA did not alter the ability of citalopram (20 mg/kg, IP) or desipramine (10 mg/kg, IP) to reduce immobility in the TST. Destruction of noradrenergic projections from the locus ceruleus (LC) by DSP-4 treatment did not alter the behavioral effects of any of the antidepressants tested, or the presence of noradrenergic terminals in the DRN, thus indicating that noradrenergic pathways originating from the LC do not mediate the acute behavioral effects of antidepressants in this test. Thus, afferent noradrenergic activity at the level of the DRN can modulate serotonergic transmission in forebrain structures and the behavioral effects of SSRIs, such as fluoxetine, which use noradrenergic input to the DRN to increase forebrain serotonin.